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(57) Abstract 

Photoresist materials for lithography with light having a wavelength of 220 nm or below, characterized by containing at least a 
polymer represented by general formula (2) and a photoacid generator generating an acid through exposure, wherein R* f R2, r3 and r5 are 
each hydrogen or methyl; is a group clcavable by an acid, C7-C13 bridged cyclic hydrocarbyl having a group cleavable by an acid, 
carboxylated C7-C13 hydrocarbyl or epoxidized C3-C13 hydrocarbyl; R 6 is hydrogen or carboxylated C7-CJ3 bridged cyclic hydrocarbyl; 
and x, y and z are arbitrary numbers satisfying the relationships: x + y + z = l,0<x S l,0Sy< 1 and 0Sz< 1, the number-average 
molecular weight of the polymer ranging from 2000 to 200000. 
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[HI (B) ld>T<-t J: -3 te, u .x h J15S 2 &M%ViW : & JT) v 11 T IS IK i'i'j ic ® )t i~ 
5. * L-CJ»>t ffc , h W& 2 & ft I Jft «t ill! -tz>. % <o Ui 8» 5t fir i W (:t . 

u si 1 (c) ic.7-^-r j; o (ci»)iB»3H*sASfir €>o sfc^fiinr/u^— 

Affile J; ij i^dr-->asiP|-±fc^T*^ < #filIiT^3-^ir t> E fE "if 5 fc. *!> , 
25 CdlSI 1 (D) IdTfi-rj; 9 (if h y * ftVT S *t - V J* £ K a if is K (TMA 
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■fc$£W<V7* h \s*J* btfWte 2 2 0 n xnUT <D%<DMm\±fr'&\ < > h'7 

ik i- ^me^'J k. «t t> w * $ <b \z mm i- m. m -r s * s , w i* - n <b <o w 
mmm i 

5-Acryloy.loxy-2, G-norbornanecarbolactone ( — JJ'xS^ (l) l£4oV^"C, R 1 , 

H 



CH 2 =C 




5 -llydroxy-2, 6-norbornaneca.rbolac tone ( H . B. H e n b c s t b , J • 
Chem. Soc., 2 2 1-2 2 6 1 ( 1 9 5 9¥)) 1 0 g (0. 065 
15 3molh N, N - f;U7 =1)^9, 49g, 7i/f7^y20mg 
&: Wuffli T H F 6 0 m 1 t^fgfl? ft^T 3 . *I IwJfc-ffcT' ? y 5g 
SrftjUTHF 10ml ufc t> otifiTt * Jft T 2 !?i] , SiBt3 

0 . 5 NJ£|$ 2 0 0ml, $&%W&.l1L7)<s , 3 % N a H C O 3 7jcff£ff5 2 0 0ml, 
20 fi&fn:&Jfe7k, TkONfUdSfc^fSo x-f ^i?:Mg SO^t'Sii, =t — 
/HSrfcfcJEET©* L „ flrLU t & ft v 8 0 m l x 2 T'i5t^t5 z 
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k-Q&tbto& 5 . 3 8 gWtL (£lfe[EIM^ IR^4 0%). ivJL'k : 9 6 C C ; 1 11 
-NMR (CDC 1 3 ) 51.66 (III, d h 1.78 (III, d h 1.9 
9-2.11 (2H, m h 2.53-2.62 (2 11, in h 3.18-3.25 
(1H, raj, 4.5 9 (1H, dh 4.6 4 (1H. sh 5.8 9 (ill, 
dd), 6.11 ( 1 H . dd)> 6.43 ( 1 II, d d ) ; I R ( K 13 r ) 28 
80, 2980 (vC-II), 1712, 1773 ( v C = Oh 1618, 
1630 (vC = Ch 1186, 1205 (vC-O) cm -1 



5-Methacryloyloxy-2, 6-norbornanecarbolactonc ( — /Jx^t (1 ) ICf3l % T, 



1 i: ISlfriiC Lt^fiJt Life OK^ 2 0%). 1 1 1 - N M R (C D C 1 3 ) 6 1.6 

2 ( 1 H , dh 1.75 (III, dh 1. 92 (3 11, sh 1.95-2. 
16 (2H, m h 2.53-2.66 (2 11, m h 3.20-3.28 ( 1 H, 
m ) , 4.59 ( 1 1-1 , d ) , 4.65 ( 1 l-I , s h 5.62 (1 II , dd), 6 . 
10 ( 1 II , d d ) ; I R (KB r ) 2 8 8 0, 2 9 8 2 ( v C - H h 17 
15, 1780 ( v C = O h 1630 (vC = Ch 1156, 1178 (v 
C-O) cm"' 




CH 3 



4=0 




mmm 3 



Hi 
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5 5-lIydroxy-2, (i-norbornanecarbolaetone IC ft i t 6-hyd.roxy-2, 6- 
norbornane-carbolactone (S . Beckmann^j, C h c m . 13 e r . 9 
4«x 48-58H (19 6 1^)) feffll^Wfl-fi Hife 0>J 1 £ fflflB L T 
-a-fijc L fc OIX * 3 0 % ) „ 1 R ( K B r ) 2 8 8 0, 2 9 8 2 ( v C - H k 
1716, 1774 ( v C = O k 1619. 1629 ( v C = C k 118 
10 8 , 1 2 0 8 ( v C - O) c m" 1 c 



rte#?i£<£>m-a-fa (-na* (2) ic*sv^ % r 1 , r 2 , r> /wk^jjji-jk 

r 4 # t -7* h W^M?-/^ h7->? a [4. 4. 0. l 2 5 . r-'°] Kxv-vH,, 
x = 0. 7, y = 0 . 3, z = O ) tf>£>fi£. 
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c=o c=o 




o 
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JSf«fc'm : &tt'lt-/:i 10 0ml -yyz^zx 1J1 , ^/jfii^'J 1 X Wr 'Ac T * y 1^-- l> 

2 . 5 g t I - zf V 3r v- # /V tJ? =^ b y is # a Kf ^ U U' — f 1 . 

7 1 g £ il-t^f 1 h7t Kn77V23 ni 1 Ici&fl? -t r IC A 1 13 N 1 1 3 
mg OOmmol • I"')S:An^. 7^^y#i^T 6 0 ~ 6 5 tT']jl#t 
■5, 2 IftBnfcJfcJfr L, K^ffii-frl**^ * / -/U 4 0 0ml WW bfc 
«:« SrJBWJ-T 5 o $ <b \z t 5 -ffi WttfflK Srtr 5 - <b (c J: V B mm* i . 9 

8 g#fc (IRS£4 7 %)„ iWI^W^S-fi-Jttt 1 H-NMR©8f^tta s 5) 7 0 : 

3 0-Cfcofc ( x = 0 . 7 N .y = 0. 3). G P C &VfiZ£ 5 Si 5t 
(Mw) 111 0 8 0 0 (# y Xfl/yM), (M w/M n) IJ1. 8 

8 T'foofc, 

2£JI60»J 5 , 6 

^e/ -^-£OttiA^tb5r^x.fcJLy^M-J:^ftf5iJ4 tPil;LTl^Lfc 0 4 



5S4 







x / y 






0. 5/0. 5 


0. 49/0. 5J 


13300 


6 


0. 35/0. 65 


0. 35/0. 65 


11500 



A 1 13N©i * 7 &.7Ltz.^X9V\-X%-m% 4 t 151 fig (C L/c a 3?? 



tl 5 





a i &mm 


x/y 




7 


5mtnol • 1"' 


0. 7/0. 3 


15400 
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t&Mffl 8 


70mmol • l" 1 


0. 69/0. 31 


3200 



9 

ymn^m^i^ <— usst (2) »c*5v*t, r 1 , r 2 r 3 # 

^f/l/l, R 4 ifi 7- h 7 t Kn l?7=^t^->*/l'^-^r I- 7 > ^ a 
5 [4.4.0. l , -M T - , °] K9*">^S, x = 0 . 7, y = 0. 3, z = 0) C0frj& o 

H CH 3 

c=o c=o 
o 

L - y h -V- > VjvU ?J' z- ;u f- hv->^ r?' K 7-* ->;W7 ^ H U — hi- ft TLX . 7 1 

10 Wc^MMitf'J 4 £ IHH3H- LT^/* L/c. HX^5 2%. Mw=l 2 0 

0 0 „ M w/M n = 1 . 75, 
2?Mif0J 1 0 

T8BffliSc0>lB-&fl= (-CixSt (2) (C*5^T. R 1 % R 2 fl* 7i< m JJK -7- , R :i # 
^T^Hi, R 4 2 - 2 -T x = 0. 7, y = 0. 

15 3 „ z = 0 ) co-B-r&o 
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C=0 c=o 




_ ^-,u- 2 - T * 9 t y h&N V^fca^t•li ^ifiiW 4 i PJf$ 

|c U-C-S-l* L/c 0 IfcsM 2%, Mw= 9 5 0 0, Mw/Mn = 1 . 96 

mtm 1 1 

TrdWigroffi-g-fls (—ASS; (2) liisv^-c. R' . R 2 #7k3sm-f-, R 3 rt s 

^ f^ffi, R '' t -zf^JU/. ? ? V ^— K x = 0 . 7, y = 0 . 3, z 

= 0 ) <o 



$6 0%« M w = 8 4 0 0 „ Mw/Mn= 1 . 7 4 
tk1k&\ 1 2 

15 T1EM<7;>ffi£-ft: (-flk b rt (2) iCiSVT. R 1 , R 2 . IV //> * & JJIX -J- , 




c=o c=o 

t>^ OC(CH 3 ) 3 




O 



10 
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R 4 ^ t _ -f y jf- = )V J yUzjwU — N x = 0. 7, y = 0. 3 

z = 0 ) <7)-g-|5jc„ 



H 




H 



i 'y 
c=o 



COOC(CH 3 ) 3 



ffifcLT^lSLfc. l|X*4 4%. Mw= 9 10 0, Mw/Mn = 1 . 72 

TBUftjfiWffi-fr* (-/ft* (2) iCjoVNT. R' , R 3 fp7kmW-T-. R 2 ^ 
R ( ^[--/l^v'^^JJ-^l^^^ [4.4. 0. I'-M 7 -'"] K 

7*^^25, x = 0. 7, y = 0 . 3, z = 0 ) 




COOC(CH 3 ) 3 



Vfc^ll^HiWI 4 t L-CMLfc„ llX* 6 0 % % Mw = 1 1 3 0 0 , 

M w /\m\ n = I . 8 8 „ 
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mmm 1 4 

Tffd#>i£»ffi3-f£ (2) Jcjo^T. R 1 . K ! . R s JiS7k3RffiiT-, 

R < jj $ t |,:V^^;U*'^f- h7-^D [4.4. 0. I 2 5 . I 710 ] Kfi'/^L 

R s dS^^-^ffi, R 6 ffifrXIR*, x = 0. 6, y = 0. 3, z = 0. 1) <5 

H H CH 3 

c=o c=o c-o 




COOC(CH 3 ) 3 



ajjK^^f* rtfc 10Omlt^77^ = tK ^it^J 1 -C»fcT * ill H 3 

g t t _y jVT$~;V*r h 7 n K^f^T * U 1/— h 2 . 3 9 g . 

10 P< * * y 0 . 2 0 7 g £ ftflRf 5, h?t Ko77^30mli: i&ffp L . * 
:|CAIBN147mg ( 3 0 mm o 1 • 1 All;*-, T^^V*lffl»T 6 O 

-65 ic-eJB*M-5. 2 n*|H]16i&7fr U & / * / 5 0 0 m 1 

\r. & -s* , w 1.1:1 l rc «t br £ « »u 1-5. s e> ic -5 — & : iT- a; fit Wi & tr ntia 

9 1 1 m m*2. 3 5k fff /i ( IK * 4 2%). ' W II* <Z> } !■ >fr II'. I± 1 1 1 — N M R 
15 OOgJ^Hfc^ P, 6 0 : 3 0 : lOt'iofc (x = 0. 6, y = 0. 3. z = 0 . 
1 )„ Mw= 9 7 0 0, Mw/Mn=l. 74. 

&mm 1 5 

T SEW ifi (-flX* (2) lc*3V^T, R 1 , R 2 . R : ' v R 6 * s *3fc 
R 4 rt 5 t h *i/lJ>v-#=./v s r hy o [4. 4. 0. l 26 . r 10 ] Kxv- 

20 R° * 5 b y ° X^/V®. x = 0 . 6, y=0. 3. z = 0 . 1) 
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H H 




y 

c=o 



H 



|CH,-C-) 



Z 

c=o 
I 

o 



X QQ^COOC(CH 3 ) 3 X}Xy > 



F A - 5 1 3 A) &/B V^£l*M±£J&08 1 4 <t 13186 Id L 
fc 0 IR^ 5 7%, M w = 1 3 7 0 (K Mw/M n = 2 . 13 

Tmlffiifiwm^f* (2) ULSs^T, R' x R J * s * SS Bit -7- H , x = 

1 , y = z = 0 ) CO-g"»&„ 



H 

c=o 

I 

o 




io mmv*ttttiz s o m i y *9 * =• u K sis Ms w 1 -eWfcT * y i^- i- 3 

g !<7tKD77yi6ral tClSW U *;i:AIBN79mg (3 

Ommo I • l-MSrftP^.. T/^^E8«T6 0-6 5fCBll'l't5. 1 
nSRn&ttft U Steffi^** * / 2 0 0 m 1 Arm LfcifclB* 

ifflLB'l-rs. £ fcU: 5 -^PT^^M^fr jZt\^X*> Btf)«»& l . 8 g -Wfc 
15 (IK* 6 0 %). 
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Mw=7 1 00, Mw /M n = 2, 0 5. 
HiiWl 7 

TUm&<Dtli*?W. (-JBfcifc (2) (C*3V^-C. R 1 , R 2 #**flS"7-» R 3 * s 
^5F-yui^ k '' 2 -T"lr I- * >-^vHJL x = 0 . 7. y = 0. 3 , z 
= 0 ) 05 -S" J*. 

H CH 3 
-CH 2 -C- (CH 2 -C-^ 




t _ y ^ ist) fr^i — jV^r b? is? d Kv-'iX/UT ^ !) M^lT, 2 - 
T-fe V* is* l/=1->v* ? ? ]} \s—h mWrV- 08-335603 -^iEilfc) & 
Jl^fc^MiMtf'J 4 t fflmiZ LT-frJiJc L/c 0 « 5 2 %, Mw = 8 6 0 0 , 
M w/M n = l. 77, 
&ffi0IJ 1 8 

TIEffiifiO (-JK^ (2) UL*5V>T\ R\ R 2 > R'. R 5 /jv^^JJi'T-. 
[< * /;i 31 j}? df- is s- f- y A- j# A ~ ;u ik : , R 0 ri* # ^ # * -> ^ h7->^ 
[4. 4. 0. I 2 - 6 . I 710 ] Kr->/H, x = 0. 2, y = 0. 47, 7. = 0. 33) 
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H H H 
-(CH 2 -^ (CH 2 -C^ (CHz-C-)^- 

c=o c=o c=o 

o 

« tr * ¥s it tz. i oomi^^77^ = 'i' . 1 -c ntz. 7? v u-h 

2 g £ zntf* V^l^vU/ /U#;V=;H? U V — h 4. 7g, # * ^ h 

^.y^a Kf v-^T * y I h 4 . 3 8 g SD&jftv 5 - h 9 t I P 7 7 ^ 6 0 m 

5 1 KjgJW U * - I' A 1 B N 2 9 5 m g / -v— /A I B N = 2 8 / 1 ) 
SrflU*., T^^aMiHStTB 0-6 5 TCP 1ft I'M" 5. 2H?/|ltjm^^ EJE 
fa-a-^^-^-^^/ (2/1) 8^}R9 0 0mllca#', VflULtl 

«t««:»B>Ji-S. Klcfe 5-&Wifc«fiR«:*T5 ~ ^ ^ ^ ^ BA*>4&&5. 6 9 

g»fc (1151*5 1%). -<Dn?f<D}m&ttU 'H-NMKWffiWb 

10 2 0:4 7:3 3 "Cfcofc. (x = 0 . 2, y = 0 . 47, Z = 0 . 33), * 

f :G p Carrie J: 0 ffiffi>F-tfJ#?-Ik (Mw) 118 6 0 0 y i^&Sf) , 

f>i&i& : (Mw/Mn) 1 . 45-efoo/c 0 
3*Jffi$l 19,20 



3? 6 







x/y/z 




^ffitf'J 1 9 


0. 1/0. 65/0. 25 


0. 1/0. 66/0. 24 


7900 


w&m 2 o 


0. 4/0. 4/0. 2 


0. 4/0. 42/0. 18 


8300 
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tZMW 2 1,22 

mmmi utmw^. nu i bn©i (^-/-^-/a i bn) 



^ 7 





t;7-/AIBM 


x / y /z 




#1*09 2 1 


50/1 


0. 21/0. 46/0. 33 


14300 


Mtf'J 2 2 


200/1 


0. 2/0. 48/0. 32 


36000 



% mn 2 3 

T®.mm<om-&& ( -asss (2) tcis^-c, r\ r% r 3 r 

flSitf^S/'X^yuy /WdOl^/HS, ROfc/f-Asm, R 6 ^7K^im-7-, x = 0. 
2n y = 0. 47. z = 0 . 33) CO-a-^o 



H H CH 3 
-(CH 2 -<^ (CH 2 -C^ (CH 2 -C^- 

c=o c=o c=o 




o 



&ifc{Ri ni p+aiiw . in l # vm* =*- h7->^D K-f j//ur if y ^— h 

left*. "XT, y A-fifc&JFJ^T-a-J&Lfc. i|X3p6 1%. Mw= 1 0 8 0 0. 

Mw/M n = 1 . 5 5 
5HMiiW 2 4 

TBBWJt^ffi^ (-Ha^ (2) fc*5l>-<\ R\ R 6 tf/?-*m, R\ RV/> 
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x = 0. 2. y = 0. 47, z = 0. 33) 



& jfe w i 8 t m m m , lit n ffi tf'J i t* U 1a -x- y ^ - ft *> V I- 56 ffi W 2 -c # 

^/Utf*^/ = ^ * 9 y l^- HSrllH^-C^^Ufc. HX**5 3%, M 

w = 1 6 3 0 0 , Mw/Mn=l. 4 
SUlfcM 2 5 

TfcffiiS'Offi^fc (2) Icds^-C, R', r 2 . r s #**hk-k R 4 * s 

3> 4-x**»>hy^^B [5. 2. l.o 2 - 0 ] f*v^^3E, R s *^^^*> R e * s 
tfvUtf^-Vf 1 * n [4.4.0. I 2 - 5 . I 7 - 10 ] K^-WUffi, x = 0. 2, y = 

0. 47. z = 0 . 33) <D&1&o 



CH 3 



H ?H 3 




{cH 2 -C^ (CH 2 -C-^ 



-(CH 2 -<^ 



c=o 



H 



C=0 
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X 3 , 4-x^drv'|- liv-^D [5. 2. 1. 0 2 ' 0 ] f^T^V-h^ * ^ 
^Vfh7'>^c [4. 4. 0. I 2 - 5 . I 7 - 10 ] Kf '^7^ !l l"- htftit*^# 
^i/fh7^o [4. 4. 0. I 2 - 5 . I 7 - 10 ] Vfisfl'* 9 ? V I- v^T-^/jSc 
5 Lti a 11X^2 4 6 %, Mw= 1 7 0 0 0, Mw/Mn = 1 . 5 
3? Mi 09 2 6 

TgEffiitO^filliT/U^— ( 2 . (6) - fc H n * -> 




2 _ t K a j. =f-jv - 5 - J iVifs?^^ \y 1 1 g £■ t" U v> >" 2 1 m 1 

L, * nic«6*|»Bfe 1 1 m 1 &ii?5TL. ilTl 2 n# IHHft M* -f 6 . ' lx JS & 

ttt*10 0ml|Jlffif, MJl&@m^^ 1 0 0 m 1 "C J* M S . * L 

15 t5. fiSBft-r^^i^^A-ClteJi^, iJITB^-tf ^^©St 5 ; i: t' 2 - 
7th*'/'-5; /UtJOu* ^£ 1 3 g ?fctC 9 0 % §r*f$ 5 0 m 1 t 3 0 % 

iflBHb7k*zk 13ml ©ffi^JCJK^T 2-T-irh=5ri/-5y V 1 

3gMTU $ bl-MT- 1 2 lESIWJSt^.-rs. jSflET-S'fiftSrW-^L. 
K * * / -/U 3 0ml <t TkBt^fc^- (• !l 3 g, 7k 2 5 m 1 Sr ill X. 4 5 ~ 

20 5 0t"Cl I® IBJ Jx j£ $ -tl" 5 . SJC ft t* Bf SxfvH OOmIT' « & fill 111 L . 

t'SSf^^i:t2, 3 - S^fc Ko =*-->- 5 (6) - t Kn^r->^f /W/M; 
/U-J- > & 5 g t#fc„ 1 R ( K B r ) 3 3 8 0 ( v 0-11) N 2950, 2860 
( v C— II) x 1 0 5 0 ( v C-0) cm -1 





10 
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-f;U7t'f- HOg i^mm U ISfeVt? 0 . 2 /; m«f 7n ^ 7 4 ^ ? — & 

6 o y h zf h ±t"<- * v ^Srfr W mm- 0 . 7 m m coWIKSr^fiR 

Lfc. WbixfclKSr 0 87*^^5! D EM 4 5 l V T ? -r << 74 -Asx.-yJ- 
-stf (rie) ^g^fflv^TC f 4 tfx[z%t^Z^v^>y-*'Ml£&MJ£LK 

(=c y =f- > ■>/ 3zi L \- : Power = 1 00W, E: = 5 P a , # 7. }ft £i = 3 0 
s c c m) 0 8 (^-f » I3«tH U, 3HJft0»J 1 5 -C#fclfi£-fli (4» 

Jig) fco^-Cfc^yT-^&ffi&aJIfcLfc. ttl^ltUt/*'7y^L-^^ 

h (feSflS^-ttSftP F 1 — 1 5 A), K r F 1/'^ h — *4»JI& t UT6E/H 



^ 8 





i ^ (+l-l*Ht) 




1. 15 


HJfcfW 1 5 


1. 15 


?jf y M * v \/— h) 


1.9 




1.2 


yjJ?9y^V/i?^h (PFl-15 
A) 


1 



^M^iK , K7^i y ^ xylite ^©ttXV^ 5 r. £ Sftfc.. 
2 8 
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tmm 5 T*mfcm^f^ (wns) 2 . 5 g & 7 j n e u v ^ y => -/i--c- / /. 
-&m^&mi>fc. ikiz 3 ^^^r^ass±i-^ t°>-=»- i-m l. 9ot, 

ftcO'lJ'kjUifi-C&S 19 3.4 n m(C*5{7 5 ]@ i$ 33 £ i)W /£ L/c,, R®M LT\ 

a6ie*»3feifeCJ 5 Tf*fcffi^-#:* s 5 4 %/ /i in, Hffittl 1 5 ©ffi-frf*** 5 5 % 

10 / /£ m -C h o fc „ C COM* i&» fc\ * 3g W (Om^W- tt s Mi \si/XYt\. XM 
m TiJ f£ ft & IJTJ Mi & ?Tn -t w £ & fTffl US "C # 7c „ 
Wfoffl 2 9 

t m <omr& e> * a ^ *^ 7s |. & am m l /c . 
i5 (a) (mmms) ■. 2 g 

( b ) yCimZ'AiM (l-^x-y^JM-^h^U-F (TPS)) : 0 . 

0 2 g 

(c) 7"Dt'l/y/!; 3-;^/^f^x-f^7t'7— I- : 11. 5g 
l.WMftt&ik 0. 2 /i 11100-7-7 r./ >7 .-f /U P — & ill ^ X <5> iiii L- . * I- 

20 swirls. 4 -r i^^-v' y =» >&m±^_tm v f^s-- l, 

1 3 0tl5) l/il * y l-7>-l-it"<-? L , 11$ i-f- O . 4 /j m 0) W & M fiK 
L 7c „ ^ L T M "C 5S5 » / < - £ ix 7c & % MM )t % ' I 1 j# IliK Lfc^x^ 

|;®f ^ co ^ ^ & iiD L T A r [•xJf-i/^l/- -y-* ft & !!('. W L 7c . -to 

25 1 1 CC, 6 OmW^V V7\s- V±X*<-9 L, flJfifil 2 3t© 

2 . 3 8 % T M A II ykfaift X' 6 0 fjMfll «t S M £ *S Z ftl \ fc£ It T 6 
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-c j% #j 1 5 T- t$ /c m -a- # & Ah - ^ ^ ^ * m- o ^ -c t inj «g (- w- fiiii l fc . 

5 



IK 9 





A¥flfeiff U m L/S) 


(m J / c m 2 ) 


fr*r-f £ u-s*;* b 


0. 19 


G. 5 


M m i Mi I 5 <D m, 


0. 2 


7 



^ ± co & S JP< ti>b % ^ 36 IW com^ f* £ ill ^tc7* b uifx b W W n Jx 1t m 

mmm 3 0 

mm® 1 8 -CffffcWJJg 2 g *¥L«t^^-/U 1 0 g IdfiSffg L . BcV^T? 0 . 2 // m 
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